For the first time, we present the characterization and analysis of random telegraph signals (RTS) in MOSFETs undergoing an externally applied tensile stress. All the energetic criteria involved in the trapping/de-trapping kinetics are shown to increase with stress: the trap level in gate oxide, the thermal activation energy for electron capture, and the atomic-displacement relaxation energy as the strength of electron-lattice coupling. These together lead to the unambiguous determination of the configuration coordinate diagrams of individual gate dielectric traps.
< c > and mean emission time < e > before and after stress are plotted in Fig. 7 versus Vg. The figure shows that < c > increases but < e > decreases as stress is applied. Corresponding < c >/< e > increases with stress, as in Fig. 8 .
Analysis and Discussion
First, we employed a self-consistent Schrödinger and Poisson's equations solver [7] , with the aforementioned process parameters and stress value as inputs. The outcomes contain the Fermi level E f , inversion-layer electron density N s , inversion-layer quantum thickness z qm 
Fitting results are illustrated in Fig. 8 . Extracted E t increases with stress. Corresponding E exhibits a decreasing trend with stress, as displayed in Fig. 9 . The thermal activation energy E B was further assessed by following the expression with E included [8]:
where  th (= 1.2310 5 m/s [2]) is the thermal velocity and σ 0 is the capture-cross-section pre-factor. Extracted E B with σ 0 = 1x10 -18 cm 2 are shown in Fig. 10 versus Vg. The figure reveals an increasing trend of E B with the stress. With known E B , the Sħ with two distinct values (one being small and another much larger, as separately demonstrated in Fig. 1 Consequently, we reach the unambiguous determination of the configuration coordinate diagrams of underlying traps. The two samples feature a large Sħ; that is, case 1 in Fig. 1 , as fully illustrated in Fig. 11 . Corresponding trap parameters are listed in Table 1 . Finally, we want to stress that the uncertainty in σ 0 does not affect the arguments in this work. To clarify this, Sħ was re-extracted for varying σ 0 , as in Fig. 12 . Evidently, the change in relaxation energy is weak relative to σ 0 changed by orders of magnitude.
Conclusion
RTS measurements on external tensile stress nMOSFETs have been carried out. Sophisticated analyses have been conducted. Configuration coordinate diagrams of underlying traps have been created and have been identified. The presented work may enhance the current understanding of the configuration coordinate diagrams as well as their promising applications. A b s t r a c t s o f t h e 2 0 1 2 I n t e r n a t i o n a l C o n f e r e n c e o n S o l i d S t a t e D e v i c e s a n d M a t e r i a l s , K y o t o , 2 0 1 2 , p p 8 3 7 -8 3 Fig. 1 Schematic illustration of the two distinct configuration coordinate diagrams for a gate-oxide trap. Fig. 12 Re-extracted lattice relaxation energy versus capture cross section pre-factor before and after stress. 
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